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ABSTRACT

For. the PUfPOSe*of evaluating the resistance of mater: .s to the
thermal radlatlon of atomic exp1081“ns, the criticai iherma: energies and
g,the apparent transmlsslon of radiation of an. a]uNIHIZPd asbes;os cloth were
~determlned The .cloth was -evaluated by exposlng it to the M:teria‘
Laboratory carbon—arc source of thermal radlat101 at a rate of
85 cal/cm2 sec. and examlnm° the consequent damage to ihe cloth.’ The
:amount of radlatron transferred fhrough the cloth tc a backing wau de-
termlned thrcugh the use of" heat-sens1t1ve papers mountad ~ith a 1/16-inch

air gap benrne nhe ‘cloth. L rr‘he methods ‘of expOslng the materlals -of
determlnlng Ctltlﬁal energles and of measurlng the apparent transm1s31ons
‘are 1ndrcated It was. found that eharrlng occurred at 2.5 cal/em?, +hat
flaﬁes'formed—e+ 4; cal/cm : and-that-destruct‘on occurred at a4 nel/cm2_
Wh'le»the apparent transm1551on of the cleth was only 1.3 p- > cent at a_

Iadlant exposure of 4,4 cal/cm 5 1ncreased to a value ¢ 13 per ‘cent

at a radiant- exposure of 46 cal/cm‘
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_Re—f: (a) WADC 1tr WCRTT- a/om/;p of 3 Jul 1952

(b) commmb‘mrm 1tr €-S99/15, Ser C-960- 9:4, of 14 Mar 1950
(c) BUSHIPS restr- spdltr 59¢-(0) (

) 348), S:" 348—73, of 6 Apr 1950

Encl" {1) Crltlcal Thﬁrma; Energlns of Metallized Asbes*os Cloth,

(2) ApDaréntATransmrsclon of—Radlatlon Through Me+alllz°d
Asbestos-Cloth RO R S %o :

- -~ =

\—_'. = .__:_-4__., el 2
PR - .

e e AUTHURITY YR sl

'Iﬁ; This 1nvesu1gat1on, requestea undbr reference (a) ha\ bcen
conduciea -as part-of the oeneral Thprmal Padlatlon_propram_proposed by.
refereq9e~(b7 and_fbrmally authorlzed.by reference\(c} The ‘Thermal -

b Rad;at1on program ‘is under thc Supervision of thp Arnied, Forues‘Spen1al
Weappns‘PrOJect. :

cdng dE o ‘*NTRODUCTION
As part of 1ts general prcgram oni thé effects of thé thermal

radlat-on of atomic 810L0310ﬁo cn.materlals, the Materlal Lauoratory
.1S:evaluat*ng the characterizti:s, under exposure to ,ngrmalﬂ+gdlat10n,
of the various materials under the =ognizeance of the several sgencies
' of the Department of Deéfenss. 55 data becoms available, theése find-

ing

an eluminined asbestos cloth-submitted by tae Materisls Laboratory,

Wright Air Development Center, are indicated. ' :

PR

are Dub’ishéd- -In this raport, {e cr tical” thermal energies of

('Ii

7 The asbestos clicin, 10 q;,ydz nsonsist sd of 14 per cent cotton,
29 per cent flbprglas, -nd R? par cent asoes*os
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" EQUIPMENT AND METHODS OF ‘EXPOSURE

4, -The crw*ro ‘E thermal energies of the asbustos cloths were determined

—uy exposing Lhem to the Material Laboratory carbon-arc source of thermal

radlatloﬁ The sourt:e1 consists of an 1l-mm carbon arc, mounted at the

fOCus_of 17La*ab011c mirror whlch collimates the emltted energy; a
secoud’ mi~eir, which is mounted coaxially at = dlstance of 12 feet from
the CO¢1¢iBuOF condenses “the radlatlon to ltS focus. Gradations of
*henmilgummg were cbtained by varylng the effective exposure time
fhrorgrfacneleratlng a 1x8~inch sample wh;ch moveS‘transversely ‘through
the quub The rate of application of energy “during all 0xposures was
:EEF 3 /em? sec over a central area 2 mm w1dv

£
-
w

2.» The cloth. samples~wera mounted with a. 1/16—inch air gap over black
*carbon paper or ve51cant gas- detector (M5} papar. By notlng the effects’

;01 each- exposare on the 1nd1cator paper, am estlmate of the rad1at10n—

" transmittance of the cloth was obtained. 2 In this determination, the-

on the Lndwcator papers were measured a3 well as the total source
ensrgy rnqulrpd to produﬂerthe same effects dlreotly.v The apparert
transmittance is defined.as the ratio of thaso twe va}ueg. The pro-
tective value of theﬁmétailized asbestos cloth in a clothing assembly

was not investigated in this study.
RESULTS

6. The crj*ical'therﬂai energies were defined as those which produce
certain characteristie, reproducible effects cn rhe materia}s; such as
charring, fleming or destruction. The eritical energies of the asbestos
eloih are iudicated in Fnclosure (1). The gnergies on tho oloth surface
reouirad to produce certain observable effects on the indicator paper

are listed in Enclosure (ks
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e ~It may be noted that the laboratory exposures have béen msde under
hlghly controlled coaditisns and, as a rule, give results which can be
reproduced _very-well. However, for -several reasons, the data of
Enclosures (1) and. (2) should be used with caution. The effects to bé
observed on matérial surfzées remain unchanged cver a con31derable
range -of exposures Slnce the surf e e;fects are not saf1101ently
gradated for reflned evaluatlons, ohly the 1n1t1al stages have " been
recorded.. The- effects aré 1nfluenced by sﬂnh facfore as,nflnflng,_
geomefry of materlal and cf exposures weatherlng and the m01sture =
contént &t ‘the timé of expcsure.: leferences in dens1tyg absorpt1v1ty;
chemlca1 compogiti on a_d particle s*ze are resDon51ble for the ' b
var1at10ns in effects which may be onserved from area to area on »he
same material, quulds and gases form durlng exposure to thermal
radlaxlon even 1n - perlod of léss. than one second thereby af feculng;
thn amounm of thermal radlatlon 1n01dent on, and . absorbea by’the sur-
face. It was observed uurlng “the" exposures that large soft soot -
partléles were reléased by the clof,h aft flaming started ana'that &
the ‘quantity uf:soot 1ncreased conslderably with an increasé 1n the

time of exposure.- R % e

. é._ ;
8. ™e resu;ts of thisg 1nvest1gat10n may. be suzmarlzed = ﬁoilgws.q
Soas Upon exposure to the carbunrarc source ®ithH an trradlsnce of
Fal5) cal/c-m2 sec¢, the aluminized asbestos ﬂloth auffers an initial
surfacé char at 2.5 cal/cm&. - Sl
" b.. Under: the same: condltlons, the cloth material Ilames during ex-
" posure to 4.4 cal/cm and its back surface blackens at 6.5
cal/cm?r Destructicn occurs at 44 cal/cem?., .
c. Tne apparent transmission values, although griall for low-radiant -
. exposures 1ncrease with the radiant exposure. These values
vary from 1.3 pex cent at 4.4 car/cm2 % 7 per cent at
BT oal/cm?, vO 13 per éent at 46 Pd¢/um .
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Enclosure {1)

CRITICAL THERMAL ENERGIES
ehePa SO
_ASBESTOS CLOTH

- Submitted by

< THE MATERTAL LABORATORY,
~WRIGHT AIR DEVELOPMENT CENTER

ey S o - Critical
B % Thmae e ~ Energy
Material " Description of Effect (cal/cm?)
Aluminizg& asbeétdsﬁ"_ By
- gtoth, s 10:02.; 14% - - 3 _ :
" cotton, 29% fiberglass, | =~ : x : )
- 57% asbestos. - | - Surface charring . _ 2.5
. . Flame formation during
exposure . ' 4.4
Blackening of back il
surface ' 6.5
. Destruction S 44
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APPARENT TRANSMISSION OF RADIATION

Lab. Project 5046-3, Part 26
Final Report
Enclosure (2)

THROUGH ASBESTOS CLOTH OF
THE MATERIAL LABORATORY,
WRIGPT AIR DEVELOPMENT CENTER -

{ Total ,
Incident Apparent
Energy . Energy - Trans-
. , Required | On Cloth § mission
Material " Description of Effect {cal/cm2) | {cal/em?)| (Per @eént)
Asbestos cloth | - 3 »
10-ozr = Dulling of carbon : e
. paper surface 0. 059 4.4 8
Destruction of carbon ~ :
paper 0.78 21 537
Paint distillation of
| vésicant paper ploya) 13

46
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